Objective: to analyze the epidemiological, clinical, and virological characteristics of patients newly diagnosed with active hepatitis B virus (HBV) infection based on the presence of positive hepatitis B surface antigen (HBsAg) in the digestive diseases department of a district hospital.
INTRODUCTION
Infection by hepatitis B virus (HBV) is a worldwide health problem, although its prevalence, transmission mechanisms, risk population, and natural history differ depending on the geographic region. According to the World Health Organization, approximately 2 billion people have been infected by HBV. More than 300 million of these are chronic carriers, of whom 25% will develop complications such as cirrhosis or hepatocellular carcinoma, which is the cause of death if preventive or specific treatment is not administered (1, 2) .
HBV is a member of the hepadnavirus family, whose genome is formed by a small DNA molecule (3). This genome has a 100-fold greater mutation rate than other DNA viruses, as a result of the lack of repair mechanisms during the reverse transcription phase of the viral replication cycle. Consequently, a complex mix of circulating genetic variants evolves during infection, depending on factors such as the immune response and antiviral therapy. Eight distinct genotypes (represented by the letters A to H) have been defined. These genotypes have different geographic distributions and seem to possess characteristics that affect disease course and response to therapy (4, 5) .
The distribution of infection is universal; however, the prevalence and route of transmission vary with the geographic area. Traditionally, endemicity patterns have been defined as high, intermediate, and low. A high-prevalence area is one in which at least 8% of the population is infected, with a more than 60% probability of presenting active or resolved infection during life. Approximately 45% of the world's population lives in such areas, where infants are often infected through vertical transmission, thus leading to a high frequency of chronic disease. An intermediateprevalence area is one in which prevalence is between 2 and 7%, with a 20-60% risk of infection during life. These regions account for 43% of the world's population and infection occurs in all age groups. A low-prevalence area is one in which less than 2% of the population is infected. These areas account for 12% of the world's population. The risk of infection is less than 20% and infection occurs mainly in risk groups (6, 7) .
Spain, like other Mediterranean countries, is considered an intermediate-prevalence area where infection is more common during adolescence and adulthood and the main mechanisms of transmission are family contact, sexual relations, and injecting drug use. Although HBV infection is a notifiable disease, its real prevalence is unknown, and published data are usually from risk groups or specific areas (8) (9) (10) .
Migratory flow, travel, and globalization are the factors that currently facilitate spread of HBV infection (11) , since the population from the highest-prevalence areas has increased the number of HBV-infected patients in our setting. In addition, chronically infected patients have a 15-40% greater risk of progressing to cirrhosis, liver failure, or hepatocellular carcinoma (12) .
A specific vaccine against HBV has been available for more than 20 years. Initially, it was made from particles of hepatitis B surface antigen (HBsAg) extracted from chronic carriers; since the 1980s, the vaccine has been made from particles obtained using genetic recombination. In Spain, the vaccine was initially used in risk populations, although it is now included in the infant vaccination schedule. Nevertheless, despite the availability of the vaccine, HBV infection remains an important health problem.
We present a descriptive study of the epidemiological, clinical, and virological characteristics of newly diagnosed cases of HBV infection in the Autonomous Community of Madrid, Spain.
PATIENTS AND METHODS
We performed a prospective observational study analyzing the epidemiological, clinical, and virological characteristics of all patients newly diagnosed with active HBV infection. Diagnosis was based on the presence of HBsAg. The study was performed in the Digestive Diseases Department of our institution (Hospital Universitario Príncipe de Asturias, Alcalá de Henares, Madrid, Spain), a district hospital attending patients aged more than 14 years.
The patients attended in the Digestive Diseases Department are referred for study and evaluation of treatment by primary care physicians and other specialists in our hospital. Patients are usually referred with positive HBsAg or for evaluation of liver disease based on increased serum transaminase levels.
Patients were included over a 3-year period (2007) (2008) (2009) , and data were analyzed until December 2010. Our Digestive Diseases Department attends 378,000 inhabitants in a catchment area in which 83% of the population live in an urban environment. The area also has a large immigrant population, mainly from Rumania.
The epidemiologic data analyzed were age, sex, country of birth, and possible routes of transmission. Clinical and laboratory data included alfa-fetoprotein, complete HBV markers, DNA quantification, and delta virus infection based on anti-delta antibody and Deltavirus PCR. In the case of patients with a high viral load -potential candidates for treatment-genotyping was performed and baseline resistance determined. We also analyzed the results of liver biopsy performed until December 2010 in patients in whom it was considered necessary according to habitual clinical practice, that is, viral load greater than 2000 IU/mL for 1 year with serum transaminase levels lower than twice the normal levels. All patients underwent abdominal ultrasound scan.
HBV DNA viral load was determined using the COBAS TaqMan HBV kit (Roche) and a plasma sample. The viral DNA extracted was used for sequencing with the TRU-GENE HBV Genotyping Kit (Bayer Diagnostics).
Ultrasound-guided percutaneous liver biopsy was performed using a Menghini 16G needle. Tissue was fixed in 10% formaldehyde for 24-36 hours and embedded in paraffin. Sections (3-5 µm) were taken for histopathology and stained using standard techniques (hematoxylin-eosin, reticulin, Masson trichrome, PAS diastase, and Perls. Specimens were analyzed by size based on portal space count and evaluated using the METAVIR scoring system (13, 14) .
RESULTS
During the study period (3 years), we diagnosed 213 new HBsAg-positive cases, that is, 71 patients per year or a diagnostic incidence of 18.8 new patients with active infection per 100,000 inhabitants/year.
Men accounted for 61% of the population, and the mean age was 38 ± 12.8 years. By age group, 59% were aged 20 to 40 years, only 4 patients were aged 15-20 years, and 14 patients were aged over 60 years.
Only 47% of the patients were born in Spain, whereas the remaining 53% were immigrants. The countries of origin of the immigrant patients were Rumania (46%), Sub-Saharan Africa (Gambia, Ghana, Guinea, Nigeria, Senegal, Sierra Leone) (37%), Central and South America (6%), Asia (5%), Morocco (4%), and Mauritania and Bulgaria (2%).
In most cases, the route of transmission was difficult to establish, although all patients diagnosed with acute viral hepatitis acquired the infection through sexual relations. In 2% of cases, patients reported having consumed drugs intravenously.
At diagnosis, only 5 patients (2.3%) had acute viral hepatitis (4 Spanish and 1 Rumanian). All patients with acute hepatitis had jaundice and were aged 24 to 48 years; Infection by hepatitis delta virus -based on the presence of anti-delta antibodies and positive PCR-delta findingswas only recorded in 7 patients and was more frequent among immigrants. None of the patients diagnosed with acute hepatitis presented coinfection (Table I) .
HBeAg was detected in only 24 patients (11.3%); however, if we exclude patients with acute infection, HBeAg was only present in 9%. The percentage was higher in immigrant patients (11.5%). Eleven patients with positive HBeAg also had a viral load greater than 7 Log.
Transaminases were normal in 66.2% of patients and double the normal value in only 12.2% of patients (Table I) .
Viral load was calculated for all patients and was detectable in 15.5% of cases. Viral load was > 2000 IU/mL in 34% of cases; in 15 patients this was >7 Log. In patients diagnosed with liver cirrhosis, viral load was either undetectable or < 2,000 IU/mL. Viral load was ≤ 2000 IU/mL in 141 patients, of whom 82 (38.5%) also had normal transaminase levels. Three of these patients had already been diagnosed with liver cirrhosis and portal hypertension.
Genotyping was performed in the 70 patients with the highest viral loads. Seven different genotypes were found, the most frequent being D (58%), followed by A. Genotypes B and C were detected in 2 Chinese patients, E and F in patients from Sub-Saharan Africa, and F in 2 Spanish patients (aged 22 and 53 years) (Table II) .
Resistance testing was also performed in the 70 patients who underwent genotyping; resistance was found in 2 patients, both of whom had genotype D. One of the patients was Spanish, with possible resistance to entecavir (mutation M250I), and the other was from Sub-Saharan Africa, with resistance to adefovir (mutation I233V).
Liver biopsy was performed without complications in 36 patients. The sample was considered insufficient in 2 cases, as it only had 2 and 3 portal spaces, respectively. In the remaining 34 patients, the mean number of portal spaces per sample was 9.79. The presence of inflammatory activity and fibrosis is shown in table III.
At December 31, 2010, 17.4% of patients diagnosed required specific treatment for HBV infection (any reason) according to habitual clinical practice; in other words, treatment was initiated in 3 patients per 100,000 inhabitants/year. Specific treatment was administered in 37 patients (in 7 patients with liver cirrhosis, in 26 patients with chronic hepatitis, and as prophylaxis in 4 patients who needed immunosuppressive treatment).
DISCUSSION
Although HBV infection (ICD-9 CM 070.3) is a notifiable disease in Spain, no real or overall data are available on its prevalence. Despite prevention campaigns and implementation of vaccination, HBV infection is common in our setting (71 new patients per year). Therefore, we determined the characteristics of newly diagnosed patients, taking into account that these data do not enable us to define prevalence in the region, although they do reveal the importance of the HBV infection as a health problem.
In 2002, Solà et al. performed a population-based study (2, 194 individuals from different areas of Catalonia stratified according to the official census) (8) using serology samples to determine the prevalence and serological char- The effect of immigration on the epidemiology of HBV infection has been described in several studies (15) (16) (17) (18) ; for example, among pregnant women in Madrid, the prevalence of positive anti-HBc was statistically significantly higher in Asians (27.6%) and Africans (18.8%) than in Spaniards (3.7%), Europeans (3.3%), and Americans (4.6%) (19) .
According to the official census of foreign residents (January 2008), the Autonomous Community of Madrid had 1,060,600 foreign residents, that is, 16.62% of the local population. As for origin, 47% were from Latin America, 35.13% from Europe, 8% from North Africa, 6% from Asia, and 4% from Sub-Saharan Africa. Most immigrants were from Rumania, followed by Ecuador (20). Although the above-mentioned study shows that immigrants account for 16.6% of the population of the Community of Madrid, most patients diagnosed (53%) are immigrants, mainly Rumanians and Sub-Saharan Africans.
Despite the availability of vaccination and information for the general population on routes of transmission in adults, acute HBV hepatitis continues to be diagnosed. Moreover, cases that progress without jaundice are normally underdiagnosed. Although our study was performed in a digestive diseases clinic, we diagnosed 5 cases in men; most were Spanish-born and all had jaundice.
We found that transaminases were normal in 66.2% of patients, which is consistent with the findings of other authors (8) . Therefore, in daily clinical practice, not all carriers of HBV are diagnosed. We also found normal transaminase levels in some of the patients with increased HBV DNA (> 2,000 IU/mL) and in all the patients with cirrhosis and portal hypertension; therefore, primary care physicians should be made aware that, in high-risk groups, mainly the immigrant population, HBV testing is advisable regardless of the presence of high transaminase levels.
In Spain, chronic HBV infection is associated with a low presence of HBeAg. In a study of 182 patients with chronic HBV hepatitis, only 7% had positive HBeAg (21) , and in another study performed in Almeria among immigrants from Sub-Saharan Africa, only 4.1% of the 137 chronically infected patients were HBeAg-positive (22) . Nine percent of our chronically infected patients were HBeAg-positive.
The association with the Delta virus should always be evaluated, as there are 2 potential forms of Delta virus infection: coinfection, which carries a greater risk of fulminant hepatitis, and superinfection in patients previously infected by HBV, most of whom progress to a more severe form of the disease than that produced by HBV alone and with a faster course toward cirrhosis and liver decompensation (although chronic Delta virus infection can be benign). Therefore, association of the Delta virus points to a more severe prognosis (23, 24) . Approximately 2.5% of infected patients have associated Delta virus infection, although the frequency of this finding may be higher in endemic areas (25) . We found that Delta virus infection was present in 3.3% of patients and that the frequency was greater in immigrant patients (Rumanians and Sub-Saharan Africans). Undetectable viral load was only present in 15.5% of patients, a figure that is lower than those published elsewhere (8); however, the technique used in our study is very sensitive and enables HBV DNA to be detected to 12 IU/mL, thus considerably increasing the figures for detectable HBV DNA.
Eight genotypes have been defined. These differ in terms of amino acid insertions or deletions, leading to a divergence of 8% in the full sequence and thus creating a difference in variability and replication, as well as in sensitivity to drugs. The genotypes were found in different geographic populations. In Spain, genotypes A and D are the most frequent (26) , in Asia B and C are the most frequent, in Africa E is the most frequent, and in South America F and H are the most frequent (27, 28) . Given the geographic diversity of the population in our study, we found all the genotypes except H. Genotype D was clearly the most common, followed by A; however, as expected, we found genotypes B and C in Asian patients and E in Sub-Saharan African patients. Migratory movements mean that we are finding this mix of genotypes with increasing frequency.
The high replication rate of HBV and associated errors leads to daily point mutations in individuals with active replication. Therefore, HBV-infected individuals have a mix of viruses, some of which carry mutations leading to antiretroviral resistance, thus explaining why we do not generally detect resistance using genotyping before treatment; however, these mutations can appear quickly after exposure to therapy. The rate of selection of resistance mutations depends on viral load before treatment, the speed of viral suppression, the duration of treatment, and previous exposure to nucleos(t)ides (29, 30) . A retrospective study was published in 2007 (31) to determine the prevalence of HBV variants associated with resistance to entecavir in treatmentnaïve patients before and after treatment with lamivudine. The population comprised 111 patients, of whom 3 cases (2.7%) showed resistance to entecavir before starting treatment with lamivudine; in our study, 2.8% of patients had genotypic resistance before starting antiviral therapy.
In chronically infected patients, the indication for treatment is based on the combination of 3 criteria: HBV DNA > 2,000 IU/mL, transaminase levels above normal, or presence of A2 or F2 in the liver biopsy according to the metavir score (32, 33) . In our study, liver biopsy was sometimes necessary before deciding on treatment in patients with increased HBV DNA for more than 1 year and no increased transaminase levels; in a considerable number the information provided helped us tailor therapy. Nevertheless, some authors recommend carrying out a liver biopsy to evaluate tissue damage when transaminases are elevated, irrespective of viral load (34) .
Although prevention campaigns have been developed in recent years and infant vaccination has been implemented in risk groups, HBV infection is an important health problem, and we continue to diagnose new cases, especially in immigrants and individuals aged 20 to 40 years. Chronic infection often progresses with normal transaminase levels; therefore, it is important to increase awareness of this infection among primary care physicians, so that they can detect HBsAg-positive patients, especially in risk groups such as immigrants from endemic areas, intravenous drug users, individuals with sexual risk practices, patients undergoing multiple transfusions, patients undergoing dialysis, and prison inmates and those in closed centers, as well as in shelters and in certain risk occupations (e.g., health professionals, firemen, prison staff) (15, 35) . HBsAg-positive patients should be identified so that they can receive instruction on preventive measures, undergo clinical assessment, and receive treatment, if necessary. Combined with vaccination, this approach will enable us to control and possibly eradicate the infection in the future.
